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(57) Abstract: 

PROBLEM TP BE SOLVED: To j>btajn supjirior o^^ 
contact of low Mg concentration by forming a positive 
electrode, containing at least Ru and Ml. on the surface 
of a p-type nitride semiconductor layer doped with 
p-type impurities. 

SOLUTION: A buffer layer 2. an n-side contact layer 3, 
an anti-crack layer 4. an n-side clad layer 5, an n-side 
optical guide layer 6. an active layer 7. a p-type cap 
layer 8. a p-side optical guide layer 9 and a p-side 
clad layer 10 are laminated on a sapphire substrate 1 m 
this order, and after this, a p-side contact layer 11 
comprising p-type GaN doped with Mg is formed, and 
then a posipsre electrode 20 comprising an alloy 
containing RU and isl'i by 50% each is formed on the 
entire surface of the uppermost layer. NAftien Mg 
concentration becomes 1x10^® cm^ superior ohmic is 
obtained with Ru/Ni. and by .dsing such a positive 
electrode containing Ru and y^x as this, supenor ohmic 
contact of low Mg concentration is obtained. 
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I), iJ^tiTM Ic?5t;UJt?:^^-fl:?-t*-|.<7)<^T'|Bl-fflS 
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iXf^imtLXt^K. t/^yyh'-r (^*i61*)S-H- 
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L<{±5 0 0j}-y^^;^hD-AUlT. fit«F^L<{i3 
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aNJ:0'5ri.pa3t;^'f Hil9 5:0. 2/imc7)ffi|J|[T-fi!c; 
:ft$-ti-^, ::i7)pi)7li;y^ H«9{i, nfilM;!?M HJi6 
i:|5li:<. 'mm<^±il'^YmtLXmL. GaN, 
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ll2coB5:2 0:ty/XhD-Afi!tft$-t^-§. ^LTCl 
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77F«5i:isii:<, dfA-'jr^tiiJ^i, m±mt 
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nGaNJ;0^l.mi<7)lfc, 111 

mmm^mmmmx^t^j: -> x . ^m.mmz 
^<^jro, ^^\.zm^xmm.th. tf2:mmm. 

m:hh. pPJi?7 7.FSi O^fltco^Jii oo^y 
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O^y-/;^ r n-Aiil±, 1 AnniilT-C«;^$-^«>C i: 

[00251 *IIM^JcOJ; a Kfti^fiSjtO#FlS:*-r 

f«vgttl7(c«LT, vSttl7J:0i>yN'yF^^ 
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^3?«sJ:0^Sp(il=>fA"y7'ii8^iS(t. -?-60pffldf^ 

-f HI 9 SriStt, -?-c7)p dJ^^-f HI 9 J: 15 tvgttl*^ 
'^^iiitfiBtc. pfflSJt;*!'-^ H« 9 ct D t^'N'y H=3f-> -y 

$ fL^cETL*^', H y^^iu^^iz 0 P ffl=Jf A- 7 ri 8 Sr 
j1 O-tttts r > **t'* T . -vS«/i-c^$ J; <S^'& t . 

ti. Pi!l^^ vr«8cO>'N'>' H^> ■y7°x:t>;l^=if-;^<;*c 
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7 7 Hll 0C7)±(Z, 1 05 0'CT'Mg$:lxl02i>/' 
cin3 H-rLTtpSGaNiO^Spffl^y^'i? HSl 
iSrl 5 0^>j5'-Xhn-A<7)^t'Jt^§^i-|.. pffl 
oy^i^hMl KipScOI njA lyGa,.x-YN (0 
gX, OSY, X+YSl ) T'fflllii-rS^t*^T'&. 
< liM g & H-rU7tG a N , < (iM g S: H-TL 
/::Y<l*iO. IWTOA lyGai-yNt-rfLtf, imis 
2 Otmm Lv^jJ-- * -y . P (13 

y:?^' Hii2 0c7)^(i5 0 07j-y/7.hD-AJilT, 
;?^>t$f^L<«i3 0 05!-y^^xhD-AUiT, fitff 
iL<{S2003r y H n- AmTtciSg-t I. d t 
M^Lv^. ^r-lf^rtf,, jga**^'ffiv^pSg«*^«Jl 
C0^5: 5 0 OTj-y^^X Hn-i»JUTtifflS-t§C: 1 1 

ffi*«®T-fS. S;;tr:^-;ni#tpSl*^t,^i$ni. 

C:c7)plir?y:?^'HJii 1 $rfS<-ri,^*l;{i:, 
^;i(f. pSMGaNiO^r 
Spffll^^y Hit. ^W500jry^'7,Hn-Aj; 
OHv^pSGaN J: i3=5r-l.proi3y^'^ MA^'tgLTJ^ 

ms-trntx-. ^^'}7ms.i}^^tx'hh^^. pM^ 

y:?? Hlcr))U55:5 0 0^y/XHn-A<}:OtsS< 
tht: 9y -y H.l(Bi!<7)=5f -v 'J Tir^o v-^^ HSfflKcfl 

%<ts:h<m\zhh. ^(r>fzit>-iiM&7.Q-k1&mhp 
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[0 0 28] r~-'}ynk. 3.->^^K%^^t-h 
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JBfiSc-tS^ti. T-S^X h 7-^ 7-1ic04"D*^'f*(C?^«-ri. 
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y^nm-ti^. mz^mx'oi^±i>zhiA i 

$-&tf pSg^»^fl!lUU:COS^ i; 7 ti. 
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ffljr? y ^ Hfl 1 1 CO U 7 i^'X h 5 7"c7)*±il^ffi 
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COO 3 2] JiUic7)J:d(cLT. ftffiS 2 2 i: imflS 2 
Ot^JgfiKL/o'^xWN^iJfggatc^ilL, ^^-V^ 

y y^yi/m, $^>{'lfl*H^gTgi?jT-lA£ni-t:yi^ 
0 0/xmOTc^<-ri.;ttCj;')T, U— fsl 
: 0 0 3 3-} «SST7Sm, J^TsMmii^:^ y y-^ TLX . 

ffitC^^»:R5 0 0/imC0ftjit§^f^i-§, $/i>t* 
JSISBtcS i OzfcT i O2 J: 

[00 34] Z(r)U-i'i--yr^7x-X7-y 

«o{ia(i , 0 2 (c^t J: 0 i,z y 7 i'xvv^ r<^iSLm^ 
t,mxfzm.k.th, y ■yxxh7-^rcos±$-ia(ti> 

ClttcJ:'). y'y>''^(c|fSS-4;i^v^(7)X', y-yj/gp 

5 nmO)lig^ffi*<«if2$il, iEmffi2 0(CN i t Au 

SE^iST-5%. MfflmEt-2%«OffiT*^'^4>^x. 

[00351 [|liS^J2] ^M^JHcfcV^T, IE«^2 
0 5:J^fi!t-ri>^. fiMcN i S: 1 0 O^f ho-A 
-e<OJ:tCRu$:4 0 0:t>'^^XhD-A«MJf 

t'^«t- sffifinss^j 1 1 nm.\.z Lx i^-^m^f-im^ 

[0036] [^Sfi0lJ3] ||»Jl{cfcl,^T, imfiS2 
OSTjefiJc-f?.!^. S^JtciN i 5:1 0 0;ty^xhD-A 
-C-«0±tRuS:l 0 0^>-:/XhD-Ac7)M/? 
mSL, -?-c7)±(;AuS:2 0 0^>-/xhQ-A<7)il 

[00 37] i%imA'\n%m\'<.ZiiV^X. piSi3> 



M«OM g fflSS: 5 X 1 0 ' VcDi3 1 1 !> fl!!{i|5|^ 

[0038] imam^^imi^zii^^x. pm97 

■yFll OtOMgjgSJ-lxiO'VctffcL. pBIa 
^/^-i? hBiOMgilUKSrSx 1 O'VctfttSffiJfilH] 

X. raffl«gi[?&ST'7%0±#. rafl«Et'3%0±# 
U^hfitztK lEmSlcN i i A u i 0=5:1. -^^T'J^jt 

L^^^fiaj 5 nm<r> x^-^m^f-^zimtLx . t timm 

%9im&X'l 0%. i?ffilET'4%tfiTLTV^!t. 
[0039] 

[%BHcoS()S] ^lHmLtzXo\.z. ^%m(rm'f-X'^i 

vW[-imtfi\&Mmx' \^-r^ixtzpmm:im^Wx' 

Lxnn\z^mx'hh . ttz. $^^Ltz:^-^ 'y^m% 
mmm<^j:'o. mmmzmtzm'f'mm'^i. t 

fz:^mmX'ii U-if too t DiBfl Lfzti^. *^aj 
m^-f ^^;^i{t-C-(i=5:< , LED. ^m^W. pM 

mitmmmziEmmm^ uzmm^mi^f^^^ x 
x'htv.ii^(r>i.o^j:i,<^\,zx%mwi^^X'hi> 

[Hi ] pm-w^'m.mtch psg a ni^im 

t/::IEmffi(7)«a«E#tt?r ( a ) ~ ( d ) -eamX' 
(02] *%BH-||Jfe(5!lt:fSi, W-r^i^<7)li3t5:.T^ 

[«=-f<oiJiHfl] 

I- ■ ■ mi 

2 ■ • ■ • A'.y7rl 

3 • ■ • • nffl3y^:?M 

4 • • • • 9y y9^s!sM 

5 ■ ■ • • ndJ^^-y 

6 • • • • nffl!)5t;&''f Fl 

7 ■ • ■ ■ 

8 • • • • ^^r'vrm 

9 - ■ ■ ■ pm±^'^ HI 

1 0 ■ ■ ■ • pm^y'vm 

1 1 • ■ • • p(Bl3>-^^'M 

1 2 ■ ■ • • mtm 

2 0 • • • • lEHfii 

2 1 • • • • A-7 nms 

2 2 • • • • ft^fig 
2 3- • • ■ 9^^- 
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